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(54) END POINT DETECTING METHOD IN ETCHING OF SEMICONDUCTOR 
DEVICE 

(57)Abstract: 

PURPOSE: To accurately detect the end point of etching by forming, under a film to be 
etched, a fihn which generates the light having the wavelength remarkably different from 
that of the film to be etched and then detecting the timing when the light having such 
wavelength is generated, 

CONSTITUTION: A fluorocarbon film 6 is formed on a substrate 5 including the 
stepped area. Thereafter, a resist 7 and a mask 8 of 02 RIE are formed on the 
fluorocarbon film 6. This fluorocarbon film 6 includes. fluorine F having the peak of Hght 
emission in the wavelength of about 700nm which is remarkably different from 480nm 
which is the peak of light emission of an ordinary resist 7. A substrate 5 is set within an 
apparatus to conduct the etching and when the fluorocarbon film 6 is exposed, a light 
emitting intensity at 704nm of the fluorine F generated from the film 6 rises rapidly. 
Therefore this rise timing is measured. Therefore, even if a stepped area exists and an 
etching rate is ununiform, the end point of etching can be detected easily and accurately. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The example explanatory view of this invention 
fDrawing 2] Change with a luminescence reinforcement [ in 02 RIE ] of 704nm 
rOrawing 3] The reactive ion etching system which carries out this invention 
[Drawing 4] The example of change of the luminescence reinforcement of Poly-Si . 
[Description of Notations] 

5 Substrate 

6 Fluorocarbon Film 

7 Resist 
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8 Mask of02RIE 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the terminal point detection approach in 
the case of etching in manufacture of a semiconductor device, and reactive ion etching 
(02 RIE) of the organic material used for multilayer-structure resist lithography 
especially. 
[0002] 

[Description of the Prior Art] Although there are various approaches conventionally as 
the terminal point detection approach in the case of etching in manufacture of a 
semiconductor device, emission spectrometry is excellent in respect of dependability and 
economical efficiency, and is used. [ many ] this - for example, reference: - Takuo 
Sugano "a semi-conductor plasma process technique" - it is indicated by the 1st 
edition and 2nd ** (Showa 57-6-27) Sangyo Tosho Publishing p.l 11-1 16. 
[0003] Emission spectrometry is the technique of measuring luminescence according to 
the energy level of the atom in the plasma, a molecule, and ion as explained also to the 
reference. 

[0004] Etching of the polish recon (it is described as Poly-Si below) film which formed 
membranes on the semi-conductor substrate is hereafter taken for an example, and the 
outline is explained. 

[0005] Drawing 4 is drawing having shown a luminescence change of the example which 
carried out monitoring of the etching of Poly-Si using the Freon gas on the strength. As 
conditions, it is filter use with 3500A of the thickness, gas:CF4+02 (5%), 
pressure: 0.3 5 Torr, an RF BAWA: 1 SOW, and a measurement wavelength of 704nm. 
[0006] If it does so, etching of Poly-Si will react so that it may be expressed with Si+4F* 
->SiF4 **. That is, F* after reaction initiation (fluorine radical) is F* in order to react 
with Si (silicon). Luminescence reinforcement (spectral intensity) decreases. And it 
becomes strong gradually as termination (ending point of etching of Poly-Si) is 
approached, and with termination, a reaction with Si is lost and it is saturated, such a 
phenomenon - using ~ F* from - the terminal point of etching of Poly-Si is detectable 
by measuring luminescence reinforcement (this example luminescence reinforcement of 
704nm). 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following faults by the 
above-mentioned terminal point detection approach. 

[0008] (1) Since the terminal point of etching does not become settled clearly when the 
substrate of the etched film is in a level difference condition (refer to drawing 1 ), or 
when an etch rate is uneven in a wafer (semi-conductor substrate) side, change of 
luminescence reinforcement (SUEKUTORU) becomes slow and the exact terminal point 
detection is difficult. 

[0009] (2) Originally, although he wants to know correctly the time (that is, eariy stages 
of terminal) of a part of substrate being exposed, since it has a small change of 
luminescence reinforcement, detection of an etching terminal point is difficult. 
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[0010] The above thing originates in disappearance of the terminal point of etching, i.e., 

the etched film, not taking place to coincidence, if it says collectively. 

[001 1] In order that the terminal point of etching described above may remove a difficult 

trouble, this invention improves the structure about the etched film, and aims at offering 

the approach which enabled exact terminal point detection. 

[0012] 

[Means for Solving the Problem] This invention is the film which produces luminescence 
of wavelength which the etched film is remarkable and is different under the etched film 
for the above-mentioned purpose implementation, and the etching property forms the 
etched film and the same film (for example, fluorocarbon film), and gets to know a 
terminal point by detecting the time of the luminescence occurring. 
[0013] 

[Function] Since this invention formed the film which produces luminescence of different 
wavelength under the etched film as mentioned above and it will go up quickly from the 
condition which does not almost have the reinforcement of luminescence from the etched 
film for detection that is, till then if it becomes an etching terminal point, it can do 
correctly that it is very easy to carry out the detection. 
[0014] 

[Example] The 1st example of this invention is shown in drawing 1 , and it explains 
below. 

[0015] This 1st example is an example of terminal point detection of etching of a 
multilayer resist. That is, that [ film (etched fihn) ] which is etched is the resist film. 
[0016] Drawing 2 is drawing showing change of the luminescence reinforcement in the 
etching, and drawing 3 is the schematic diagram of the dry etching system which carries 
out this example. 

[0017] Many explanation will not be required since the etching system of drawing 3 is 
well-known. There is an inspection hole 2 in the reaction chamber which has electrodes 4 
and 5 at a flank, and the emission spectrum meter 1 is formed in the neighborhood. As 
everyone knows, the processing puts a wafer on the base on cathode 4 (not shown), 
introduces gas (02), and etches by generating the plasma by impression of high 
frequency (RF). Spectrum change of the plasma light in a reaction chamber is introduced 
into the emission-spectrum meter 1 through an optical fiber, electric conversion of it is 
carried out, and, usually it acts as the monitor of the etching situation, this example — F* 
fi*om ~ the luminescence reinforcement of 704nm was measured. 
[0018] This example forms the about 500A fluorocarbon film 6 first on the substrate 5 
which has a level difference as an example, as shown in drawing 1 (a). This membrane 
formation is CHF3. The plasma CVD by gas performs. Then, the mask 8 of a resist 7 and 
02 RIE is formed with a well-known technique on the fluorocarbon film 6. 
[0019] Said fluorocarbon film 6 is F* generated firom it. It has a luminescence peak near 
700nm, and differs from 480nm order which is the luminescence peak of the ordinary 
resist 7 remarkably. 

[0020] Although it etches by setting the substrate 5 in the equipment of drawing 3 
mentioned above after forming membranes as mentioned above, the condition is shown 
in drawing 1 (b) and (c). 

[0021] Conditions are 02. Quantity of gas flow: It was referred to as 20sccm, 
pressure: lOmTorr, and RF Power:200W. 
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[0022] Since a resist 7 does not have a big luminescence peak near 700nm as mentioned 
above, in the condition that the fluorocarbon film 6 is not exposed like drawing 1 (b), it is 
almost close to 0 (refer to the a-b part of drawing 2 ). 

[0023] F* which will be generated from said film 6 if etching progressed and the 
fluorocarbon film 6 will be exposed like drawing 1 (c) from - 704nm luminescence 
reinforcement starts quickly (c part of drawing 2 ). Therefore, when the resist 7 which is 
the time of the terminal point of etching beginning by measuring this standup, i.e., the 
etched film, is etched and the fluorocarbon film 6 of a substrate is exposed, it is correctly 
[ very easily and ] detectable. 

[0024] Next, although illustration is not carried out, the 2nd example of this invention is 
explained. It is the example applied to measurement of the sputter etching rate by 02 
RIE. An etching system uses the thing of drawing 3 mentioned above of course. 
However, in this example, the wavelength to measure has adopted 483. 5nm which is 
luminescence from CO as mentioned later. 

[0025] This 2nd example of the etched film is [ Si02, W, Ti, etc. ] mainly about 500A 
things which carry out thickness formation and prepare a photoresist with a thickness of 
about 2 micrometers in the bottom of it about the inorganic film. Although the thickness 
of membrane formation differs so to speak, the location of drawing 1 and a resist is 
reverse structure. That is, a photoresist is formed in the bottom of the etched film as film 
of different wavelength from it. Therefore, measurement of said etch rate is etched film, 
such as said Si02 and W. 

[0026] Said measurement measures beforehand the thickness of the etched film of the 
object which measures a sputter etching rate first. 

[0027] And although 02 RDE is performed, if etching progresses and said resist is 
exposed, CO occurs fi*om the resist film which is organic film, and the luminescence can 
be detected. That is, the terminal point of etching is detectable. Therefore, time amount 
until it is detected is measured, and if a division is done by the time amount of 02 RIE 
which took initial thickness to detect luminescence fi*om CO, said etch rate will be called 
for easily and correctly. 

[0028] In addition, it cannot be overemphasized that the film which forms membranes 
under the etched film is not what is restricted to the fluorocarbon used for this example or 
a resist. If it is the ingredient which carries out convenient luminescence for terminal 
point detection, it is good anything as a principle. For example, effectiveness with the 
same said of fluorocarbon is realizable. 
[0029] 

[Effect of the Invention] Since the film which produces luminescence of different 
wavelength from the film was formed in the bottom of the etched film according to this 
invention as explained above, the terminal point of the etching is detectable with the 
luminescence at the time of the first stage. 

[0030] Therefore, it is contributing [ even when a level difference exists in a substrate, 
and even when an etch rate is uneven, can detect the terminal point of etching easily and 
correctly, and ]-to improvement [ in the manufacture effectiveness of a semiconductor 
device ], and the improvement in dependability of quality size. 
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[Industrial Application] This invention relates to the terminal point detection approach in 
the case of etching in manufacture of a semiconductor device, and reactive ion etching 
(02 RIE) of the organic material used for multilayer-structure resist lithography 
especially. 

PRIOR ART 

[Description of the Prior Art] Although there are various approaches conventionally as 
the terminal point detection approach in the case of etching in manufacture of a 
semiconductor device, emission spectrometry is excellent in respect of dependability and 
economical efficiency, and is used. [ many ] this ~ for example, reference: - Takuo 
Sugano 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since the film which produces luminescence of different 
wavelength from the film was formed in the bottom of the etched film according to this 
invention as explained above, the terminal point of the etching is detectable with the 
luminescence at the time of the first stage. 

[0030] Therefore, it is contributing [ even when a level difference exists in a substrate, 
and even when an etch rate is uneven, can. detect the terminal point of etching easily and 
correctly, and ]-to improvement [ in the manufacture effectiveness of a semiconductor 
device ], and the improvement in dependability of quality size. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, there are the following faults by 
the above-mentioned terminal point detection approach. 

[0008] (1) Since the terminal point of etching does not become settled clearly when the 
substrate of the etched film is in a level difference condition (refer to drawing 1 ), or 
when an etch rate is uneven in a wafer (semi-conductor substrate) side, change of 
luminescence reinforcement (SUEKUTORU) becomes slow and the exact terminal point 
detection is difficult. 

[0009] (2) Originally, although he wants to know correctly the time (that is, early stages 
of terminal) of a part of substrate being exposed, since it has a small change of 
luminescence reinforcement, detection of an etching terminal point is difficult. 
[0010] The above thing originates in disappearance of the terminal point of etching, i.e., . 
the etched film, not taking place to coincidence, if it says collectively. 
[001 1] In order that the terminal point of etching described above may remove a difficult 
trouble, this invention improves the structure about the etched film, and aims at offering 
the approach which enabled exact terminal point detection. 

MEANS 

[Means for Solving the Problem] This invention is the film which produces 
luminescence of wavelength which the etched film is remarkable and is different under 
the etched film for the above-mentioned purpose implementation, and the etching 
property forms the etched film and the same film (for example, fluorocarbon film), and 
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gets to know a terminal point by detecting the time of the luminescence occurring. 
OPERATION 

[Function] Since this invention formed the film which produces luminescence of 
different wavelength under the etched film as mentioned above and it will go up quickly 
from the condition which does not almost have the reinforcement of luminescence from 
the etched film for detection that is, till then if it becomes an etching terminal point, it can 
do correctly that it is very easy to carry out the detection. 

EXAMPLE 

[Example] The 1st example of this invention is shown in drawing 1 , and it explains 
below. 

[0015] This 1st example is an example of terminal point detection of etching of a 
multilayer resist. That is, that [ film (etched film) ] which is etched is the resist film. 
[0016] Drawing 2 is drawing showing change of the luminescence reinforcement in the 
etching, and drawing 3 is the schematic diagram of the dry etching system which carries 
out this example. 

[0017] Many explanation will not be required since the etching system of drawing 3 is 
well-known. There is an inspection hole 2 in the reaction chamber which has electrodes 4 
and 5 at a flank, and the emission spectrum meter 1 is formed in the neighborhood. As 
everyone knows, the processing puts a wafer on the base on cathode 4 (not shown), 
introduces gas (02), and etches by generating the plasma by impression of high 
frequency (RF). Spectrum change of the plasma light in a reaction chamber is introduced 
into the emission-spectrum meter 1 through an optical fiber, electric conversion of it is 
carried out, and, usually it acts as the monitor of the etching situation, this example - F* 
from - the luminescence reinforcement of 704nm was measured. 
[0018] This example forms the about 500A fluorocarbon film 6 first on the substrate 5 
which has a level difference as an example, as shown in drawing 1 (a). This membrane 
formation is CHF3. The plasma CVD by gas performs. Then, the mask 8 of a resist 7 and 
02 RIE is formed with a well-known technique on the fluorocarbon film 6. 
[0019] Said fluorocarbon film 6 is F* generated from it. It has a luminescence peak near 
700nm, and differs from 480nm order which is the luminescence peak of the ordinary 
resist 7 remarkably. 

[0020] Although it etches by setting the substrate 5 in the equipment of drawing 3 
mentioned above after forming membranes as mentioned above, the condition is shown 
in drawing 1 (b) and (c). 

[0021] Conditions are 02. Quantity of gas flow: It was referred to as 20sccm, 
pressure: lOmTorr, and RF Power:200W. 

[0022] Since a resist 7 does not have a big luminescence peak near 700nm as mentioned 
above, in the condition that the fluorocarbon film 6 is not exposed like drawing 1 (b), it is 
almost close to 0 (refer to the a-b part of drawing 2 ). 

[0023] F* which will be generated from said film 6 if etching progressed and the 
fluorocarbon film 6 will be exposed like drawing I (c) from - 704nm luminescence 
reinforcement starts quickly (c part of drawing 2 ), Therefore, when the resist 7 which is 
the time of the terminal point of etching beginning by measuring this standup, i.e., the 
etched film, is etched and the fluorocarbon film 6 of a substrate is exposed, it is correctly 
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[ very easily and ] detectable. 

[0024] Next, although illustration is not carried out, the 2nd example of this invention is 
explained. It is the example applied to measurement of the sputter etching rate by 02 
RJE. An etching system uses the thing of drawing 3 mentioned above of course. 
However, in this example, the wavelength to measure has adopted 483.5nm which is 
luminescence from CO as mentioned later. 

[0025] This 2nd example of the etched film is [ Si02, W, Ti, etc. ] mainly about 500A 
things which carry out thickness formation and prepare a photoresist with a thickness of 
about 2 micrometers in the bottom of it about the inorganic film. Although the thickness 
of membrane formation differs so to speak, the location of drawing 1 and a resist is 
reverse structure. That is, a photoresist is formed in the bottom of the etched film as film 
of different wavelength from it. Therefore, measurement of said etch rate is etched film, 
such as said Si02 and W. 

[0026] Said measurement measures beforehand the thickness of the etched film of the 
object which measures a sputter etching rate first, 

[0027] And although 02 RIE is performed, if etching progresses and said resist is 
exposed, CO occurs from the resist film which is organic film, and the luminescence can 
be detected. That is, the terminal point of etching is detectable. Therefore, time amount 
until it is detected is measured, and if a division is done by the time amount of 02 RIE 
which took initial thickness to detect luminescence from CO, said etch rate will be called 
for easily and correctly. 

[0028] In addition, it cannot be overemphasized that the film which forms membranes 
under the etched film is not what is restricted to the fluorocarbon used for this example or 
a resist. If it is the ingredient which carries out convenient luminescence for terminal 
point detection, it is good anything as a principle. For example, effectiveness with the 
same said of fluorocarbon is realizable. 
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(54) END POINT DETECTING METHOD IN ETCHING OF SEMICONDUCTOR 
DEVICE 

(5 7) Abstract: 

PURPOSE: To accurately detect the end point of etching by forming, under a film to be 
etched, a film which generates the light having the wavelength remarkably different from 
that of the film to be etched and then detecting the timing when the light having such 
wavelength is generated. 

CONSTITUTION: A fluorocarbon film 6 is formed on a substrate 5 including the 
stepped area. Thereafter, a resist 7 and a mask 8 of 02 RJE are formed on the 
fluorocarbon film 6. This fluorocarbon film 6 includes fluorine F having the peak of light 
emission in the wavelength of about 700nm which is remarkably different from 480nm 
which is the peak of Ught emission of an ordinary resist. 7, A substrate 5 is set within an 
apparatus to conduct the etching and when the fluorocarbon film 6 is exposed, a light 
emitting intensity at 704nm of the fluorine F generated from the film 6 rises rapidly. 
Therefore this rise timing is measured. Therefore, even if a stepped area exists and an 
etching rate is ununiform, the end point of etching can be detected easily and accurately. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The example explanatory view of this invention 
[Drawing 2] Change with a luminescence reinforcement [ in 02 RIE ] of 704nm 
[Drawing 3] The reactive ion etching system which carries out this invention 
[Drawing 4] The example of change of the luminescence reinforcement of Poly-Si . 
[Descripfion of Notations] 

5 Substrate 

6 Fluorocarbon Film 

7 Resist 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the terminal point detection approach in 

the case of etching in manufacture of a semiconductor device, and reactive ion etching 
(02 RIE) of the organic material used for multilayer-structure resist lithography 
especially. 
[0002] 

[Description of the Prior Art] Although there are various approaches conventionally as 
the terminal point detection approach in the case of etching in manufacture of a 
semiconductor device, emission spectrometry is excellent in respect of dependability and 
economical efficiency, and is used. [ many ] this - for example, reference: - Takuo 
Sugano - "a semi-conductor plasma process technique" -- it is indicated by the 1st 
edition and 2nd ** (Showa 57-6-27) Sangyo Tosho Publishing p.l 1 1-1 16. 
[0003] Emission spectrometry is the technique of measuring luminescence according to 
the energy level of the atom in the plasma, a molecule, and ion as explained also to the 
reference. 

[0004] Etching of the polish recon (it is described as Poly-Si below) film which formed 
membranes on the semi-conductor substrate is hereafter taken for an example, and the 
outline is explained. 

[0005] Drawing 4 is drawing having shown a luminescence change of the example which 
carried out monitoring of the etching of Poly-Si using the Freon gas on the strength. As 
conditions, it is filter use with 3500A of the thickness, gas:CF4-i-02 (5%), 
pressure:0.35Torr, an RF BAWA:150W, and a measurement wavelength of 704nm. 
[0006] If it does so, etching of Poly-Si will react so that it may be expressed with SiH-4F* 
->SiF4 **. That is, F* after reaction initiation (fluorine radical) is F* in order to react 
with Si (silicon). Luminescence reinforcement (spectral intensity) decreases. And it 
becomes strong gradually as termination (ending point of etching of Poly-Si) is 
approached, and with termination, a reaction with Si is lost and it is saturated, such a 
phenomenon - using ~ F* from - the terminal point of etching of Poly-Si is detectable 
by measuring luminescence reinforcement (this example luminescence reinforcement of 
704nm). 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following faults by the 
above-mentioned terminal point detection approach. 

[0008] (1) Since the terminal point of etching does not become settled clearly when the 
substrate of the etched film is in a level difference condition (refer to drawing 1 ), or 
when an etch rate is uneven in a wafer (semi-conductor substrate) side, change of 
luminescence reinforcement (SUEKUTORU) becomes slow and the exact terminal point 
detection is difficult. 

[0009] (2) Originally, although he wants to know correctly the time (that is, early stages 
of terminal) of a part of substrate being exposed, since it has a small change of 
luminescence reinforcement, detection of an etching terminal point is difficult. 



[0010] The above thing originates in disappearance of the terminal point of etching, i.e., 

the etched film, not taking place to coincidence, if it says collectively. 

[001 1] In order that the terminal point of etching described above may remove a difficult 

trouble, this invention improves the structure about the etched film, and aims at offering 

the approach which enabled exact terminal point detection. 

[0012] 

[Means for Solving the Problem] This invention is the film which produces luminescence 
of wavelength which the etched film is remarkable and is different under the etched film 
for the above-mentioned purpose implementation, and the etching property forms the 
etched film and the same film (for example, fluorocarbon film), and gets to know a 
terminal point by detecting the time of the luminescence occurring. 
[0013] 

[Function] Since this invention formed the film which produces luminescence of different 
wavelength under the etched fihn as mentioned above and it will go up quickly from the 
condition which does not almost have the reinforcement of luminescence from the etched 
film for detection that is, till then if it becomes an etching terminal point, it can do 
correctly that it is very easy to carry out the detection. 
[0014] 

[Example] The 1st example of this invention is shown in drawing 1 , and it explains 
below. 

[0015] This 1st example is an example of terminal point detection of etching of a 
multilayer resist. That is, that [ film (etched film) ] which is etched is the resist film. 
[0016] Drawing 2 is drawing showing change of the luminescence reinforcement in the 
etching, and drawing 3 is the schematic diagram of the dry etching system which carries 
out this example. 

[0017] Many explanation will not be required since the etching system of drawing 3 is 
well-known. There is an inspection hole 2 in the reaction chamber which has electrodes 4 
and 5 at a flank, and the emission spectrum meter 1 is formed in the neighborhood. As 
everyone knows, the processing puts a wafer on the base on cathode 4 (not shown), 
introduces gas (02), and etches by generating the plasma by impression of high 
frequency (RF). Spectrum change of the plasma light in a reaction chamber is introduced 
into the emission-spectrum meter 1 through an optical fiber, electric conversion of it is 
carried out, and, usually it acts as the monitor of the etching situation, this example - F* 
fi'om — the luminescence reinforcement of 704nm was measured. 
[0018] This example forms the about 500A fluorocarbon film 6 first on the substrate 5 
which has a level difference as an example, as shown in drawing 1 (a). This membrane 
formation is CHF3. The plasma CVD by gas performs. Then, the mask 8 of a resist 7 and 
02 RIE is formed with a well-known technique on the fluorocarbon film 6. 
[0019] Said fluorocarbon film 6 is F* generated from it. It has a luminescence peak near 
700nm, and differs fi"om 480nm order which is the luminescence peak of the ordinary 
resist 7 remarkably. 

[0020] Although it etches by setting the substrate 5 in the equipment of drawing 3 
mentioned above after forming membranes as mentioned above, the condition is shown 
in drawing 1 (b) and (c) . 

[0021] Conditions are 02. Quantity of gas flow: It was referred to as 20sccm, 
pressure: lOmTorr, and RF Power:200W. 



[0022] Since a resist 7 does not have a big luminescence peak near 700nm as mentioned 
above, in the condition that the fluorocarbon film 6 is not exposed like drawing 1 (b), it is 
almost close to 0 (refer to the a-b part of drawing 2 ). 

[0023] F* which will be generated from said film 6 if etching progressed and the 
fluorocarbon film 6 will be exposed like drawing 1 (c) fi:'om — 704nm luminescence 
reinforcement starts quickly (c part of drawing 2 ). Therefore, when the resist 7 which is 
the time of the terminal point of etching beginning by measuring this standup, i.e., the 
etched film, is etched and the fluorocarbon film 6 of a substrate is exposed, it is correctly 
[ very easily and ] detectable. 

[0024] Next, although illustration is not carried out, the 2nd example of this invention is 
explained. It is the example applied to measurement of the sputter etching rate by 02 
RIE. An etching system uses the thing of drawing 3 mentioned above of course. 
However, in this example, the wavelength to measure has adopted 483. 5nm which is 
luminescence from CO as mentioned later. 

[0025] This 2nd example of the etched film is [ Si02, W, Ti, etc. ] mainly about 500A 
things which carry out thickness formation and prepare a photoresist with a thickness of 
about 2 micrometers in the bottom of it about the inorganic film. Although the thickness 
of membrane formation differs so to speak, the location of drawing 1 and a resist is 
reverse structure. That is, a photoresist is formed in the bottom of the etched film as film 
of different wavelength from it. Therefore, measurement of said etch rate is etched film, 
such as said Si02 and W. 

[0026] Said measurement measures beforehand the thickness of the etched film of the 
object which measures a sputter etching rate first. 

[0027] And although 02 RIE is performed, if etching progresses and said resist is 
exposed, CO occurs firom the resist film which is organic film, and the luminescence can 
be detected. That is, the terminal point of etching is detectable. Therefore, time amount 
until it is detected is measured, and if a division is done by the time amount of 02 RIE 
which took initial thickness to detect luminescence fi'om CO, said etch rate will be called 
for easily and correctly. 

[0028] In addition, it cannot be overemphasized that the film which forms membranes 
under the etched film is not what is restricted to the fluorocarbon used for this example or 
a resist. If it is the ingredient which carries out convenient luminescence for terminal 
point detection, it is good anything as a principle. For example, effectiveness with the 
same said of fluorocarbon is realizable. 
[0029] 

[Effect of the Invention] Since the film which produces luminescence of different 
wavelength from the film was formed in the bottom of the etched film according to this 
invention as explained above, the terminal point of the etching is detectable with the 
luminescence at the time of the first stage. 

[0030] Therefore, it is contributing [ even when a level difference exists in a substrate, 
and even when an etch rate is uneven, can detect the terminal point of etching easily and 
correctly, and ]-to improvement [ in the manufacture effectiveness of a semiconductor 
device ], and the improvement in dependability of quality size. 

TECHNICAL FIELD 
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[Industrial Application] This invention relates to the terminal point detection approach in 
the case of etching in manufacture of a semiconductor device, and reactive ion etching 
(02 RIE) of the organic material used for multilayer-structure resist lithography 
especially. 

PRIOR ART 

[Description of the Prior Art] Although there are various approaches conventionally as 
the terminal point detection approach in the case of etching in manufacture of a 
semiconductor device, emission spectrometry is excellent in respect of dependability and 
economical efficiency, and is used. [ many ] this ~ for example, reference: — Takuo 
Sugano 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since the film which produces luminescence of different 
wavelength from the film was formed in the bottom of the etched film according to this 
invention as explained above, the terminal point of the etching is detectable with the 
luminescence at the time of the first stage. 

[0030] Therefore, it is contributing [ even when a level difference exists in a substrate, 
and even when an etch rate is vmeven, can detect the terminal point of etching easily and 
correctly, and ]-to improvement [ in the manufacture effectiveness of a semiconductor 
device ], and the improvement in dependability of quality size. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, there are the following faults by 
the above-mentioned terminal point detection approach. 

[0008] (1) Since the terminal point of etching does not become settled clearly when the 
substrate of the etched film is in a level difference condition (refer to drawing 1 ), or 
when an etch rate is uneven in a wafer (semi-conductor substrate) side, change of 
luminescence reinforcement (SUEKUTORU) becomes slow and the exact terminal point 
detection is difficult. 

[0009] (2) Originally, although he wants to know correctly the time (that is, early stages 
of terminal) of a part of substrate being exposed, since it has a small change of 
luminescence reinforcement, detection of an etching terminal point is difficult. 
[0010] The above thing originates in disappearance of the terminal point of etching, i.e., 
the etched film, not taking place to coincidence, if it says collectively. 
[001 1] In order that the terminal point of etching described above may remove a difficult 
trouble, this invention improves the structure about the etched film, and aims at offering 
the approach which enabled exact terminal point detection. 

MEANS 

[Means for Solving the Problem] This invention is the film which produces 
luminescence of wavelength which the etched film is remarkable and is different under 
the etched film for the above-mentioned purpose implementation, and the etching 
property forms the etched film and the same film (for example, fluorocarbon film), and 



gets to know a terminal point by detecting the time of the luminescence occurring. 
OPERATION 

[Function] Since this invention formed the film which produces luminescence of 
different wavelength under the etched film as mentioned above and it will go up quickly 
fi-om the condition which does not almost have the reinforcement of luminescence from 
the etched film for detection that is, till then if it becomes an etching terminal point, it can 
do correctly that it is very easy to carry out the detection. 

EXAMPLE 

[Example] The 1st example of this invention is shown in drawing 1 , and it explains 
below. 

[0015] This 1st example is an example of terminal point detection of etching of a 
multilayer resist. That is, that [ film (etched film) ] which is etched is the resist film. 
[00 1 6] Drawing 2 is drawing showing change of the luminescence reinforcement in the 
etching, and drawing 3 is the schematic diagram of the dry etching system which carries 
out this example. 

[0017] Many explanation will not be required since the etching system of drawing 3 is 
well-known. There is an inspection hole 2 in the reaction chamber which has electrodes 4 
and 5 at a flank, and the emission spectrum meter 1 is formed in the neighborhood. As 
everyone knows, the processing puts a wafer on the base on cathode 4 (not shown), 
introduces gas (02), and etches by generating the plasma by impression of high 
frequency (RF). Spectrum change of the plasma light in a reaction chiamber is introduced 
into the emission-spectrum meter 1 through an optical fiber, electric conversion of it is 
carried out, and, usually it acts as the monitor of the etching situation, this example - F* 
from - the luminescence reinforcement of 704nm was measured. 
[0018] This example forms the about 500A fluorocarbon film 6 first on the substrate 5 
which has a level difference as an example, as shown in drawing 1 (a). This membrane 
formation is CHF3. The plasma CVD by gas performs. Then, the mask 8 of a resist 7 and 
02 RIE is formed with a well-known technique on the fluorocarbon film 6. 
[0019] Said fluorocarbon film 6 is F* generated from it. It has a luminescence peak near 
700nm, and differs fi-om 480nm order which is the luminescence peak of the ordinary 
resist 7 remarkably, 

[0020] Although it etches by setting the substrate 5 in the equipment of drawing 3 
mentioned above after forming membranes as mentioned above, the condition is shown 
in drawing 1 (b) and (c). 

[0021] Conditions are 02. Quantity of gas flow: It was referred to as 20sccm, 
pressure: 1 OmTorr, and RF Power:200W. 

[0022] Since a resist 7 does not have a big luminescence peak near 700nm as mentioned 
above, in the condition that the fluorocarbon film 6 is not exposed like drawing 1 (b), it is 
almost close to 0 (refer to the a-b part of drawing 2 ). 

[0023] F* which will be generated fi*om said film 6 if etching progressed and the 
fluorocarbon film 6 will be exposed like drawing I (c) from — 704nm luminescence 
reinforcement starts quickly (c part of drawing 2 ). Therefore, when the resist 7 which is 
the time of the terminal point of etching beginning by measuring this standup, i.e., the 
etched film, is etched and the fluorocarbon film 6 of a substrate is exposed, it is correctly 
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[ very easily and ] detectable. 

[0024] Next, although illustration is not carried out, the 2nd example of this invention is 
explained. It is the example applied to measurement of the sputter etching rate by 02 
RIE. An etching system uses the thing of drawing 3 mentioned above of course. 
However, in this example, the wavelength to measure has adopted 483;5nm which is 
luminescence from CO as mentioned later. 

[0025] This 2nd example of the etched film is [ Si02, W, Ti, etc. ] mainly about 500A 
things which carry out thickness formation and prepare a photoresist with a thickness of 
about 2 micrometers in the bottom of it about the inorganic film. Although the thickness 
of membrane formation differs so to speak, the location of drawing 1 and a resist is 
reverse structure. That is, a photoresist is formed in the bottom of the etched film as film 
of different wavelength from it. Therefore, measurement of said etch rate is etched film, 
such as said Si02 and W. 

[0026] Said measurement measures beforehand the thickness of the etched film of the 
object which measures a sputter etching rate first. 

[0027] And although 02 REE is performed, if etching progresses and said resist is 
exposed, CO occurs from the resist film which is organic film, and the luminescence can 
be detected. That is, the terminal point of etching is detectable. Therefore, time amount 
until it is detected is measured, and if a division is done by the time amount of 02 RIE 
which took initial thickness to detect luminescence from CO, said etch rate will be called 
for easily and correctly. 

[0028] In addition, it cannot be overemphasized that the film which forms membranes 
under the etched film is not what is restricted to the fluorocarbon used for this example or 
a resist. If it is the ingredient which carries out convenient luminescence for terminal 
point detection, it is good anything as a principle. For example, effectiveness with the 
same said of fluorocarbon is realizable. 
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